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surface of the cotton wool. It is simply the temperature of 
the thermometer bulb itself, and is the difference between its 
radiation outward and the radiation inward. By covering 
the bulb with different substances we get effects depending 
upon the radiating powers of those substances. 

As  radiant heat is always flowing towards every exposed 
object, and is also flowing from that  object out in all direc- 
tions, we must be on our guard against its effects whenever a 
thermometer is to be usecl. A therinoineter hung up in the 
middle of an ordinary room in which the air is perfectly still 
does not give the temperature of the air, but an average of 
the temperatures of the interior surfaces of the walls of the 
room, and this is wholly the influence of radiation. If we 
wish the thermometer to give us the temperature of the air 
itself, we must set the air of the room into rapid motion past 
the thermometer, so that  i t  shall come into contact with the 
latter. IVhen this is done the thermometer will assume a 
temperature that  is an average between the temperature of 
the walls and the air. If now we wish to completely cut oil 
the influence of the walls, we must put  a small shelter around 
the thermometer, such as a tube through which the air of 
the room may be drawn ; a double thin-walled tube is neces- 
sary, and a rapid ventilation, if we would annul the eft'ects 
of obnoxious radiations. 

In  meteorological observations there are a number of ob- 
jects to be attaiued, each of which requires a special instru- 
ment. There is the radiation therrnometer, which gives us 
the lowest temperatures of the surface of the ground, or of the 
foliage a t  nighttime; the black and bright bulbs in vacuo, 
for getting the intensity of sunshine; the wet bulb, ~ h i c h  
gives the temperature of evaporation of the surface of water, 
and, finally, there are the air thermometere, which are in- 
tended to give us the temperature of the air a t  any given 
spot. The physician needs to know the temperature of the 
air in which we live, the agriculturist needs the temperature 
of the soil and the temperature of the leaves of the plants, 
but the meteorologist wishes the temperature of great masses 
of air in the free atmosphere. I n  order to attain this latter 
temperature the Weather Bureau thern~oineters are placed 
high up, above tall buildings, where the wind will strike them 
freely, and in a light, open, wooden shelter, so that  neither 
sunshine by day nor radiation by night can affect them. 
Under these circumstances it is found that  the air a t  a hun- 
dred feet above the earth's *face does not go through the 
same changes in temperature that  are experienced near the 
surface ; i t  is neither so warm iu the daytime nor so cold at  
nighttime ; the midday maximum temperature is below that 
near the surface, while the morning minimum is oftentimes 
far higher than a t  the earth's surface. 

The low temperatures observed on March 13 and 14 a t  York, 
Pa., while much higher temperatures prevailed a t  Harrisburg, 
Baltimore and Philadelphia, undouhtedly resulted from a 
favorable combination of the following circumstances, namely : 
snow on the ground, clear sky, light winds and calms, all 
favoring intense local surface radiation at Tork, but less so 
in Washington, Philadelphia, and surrounding cities ; a cen- 
tral area of high barometer favoring the local descent of cold 
a i r ;  the location of the thermonieters near the ground in 
still air a t  York, but high above the ground in the free wind 
at Philadelphia, Harrisburg, and other stations. 

Under similar conditions great discrepancies in the mini- 
niiim temperatures a t  stations nnly a few miles apart have 
often occurred in other parts of the country, and local con- 
troversies have often arisen as to the errors of theruioiiieters 
and the carefulness of the observers. A notable case of this 
kind occurred in lS82, when differences of 20" were recorded 
at  stations a few miles apart  in the Mississippi Valley. The 
explanation of these discrepancies was very simple as soon as 
i t  was ascertained that  they occurred during a perfectly clear 

calm night, and that the warmer stations were on ground a 
hundred feet above the surrounding lowlands, which were 
covered with snow. I n  such cases no conclusions derogatory 
to the observers or their inetrnments can be drawn from the 
discrepancies that  appear under such circnmstances. 

THUNDERSTORMS A N D  CLOUDS I N  J A M A I C A .  

Mr. Maxwell Hall, Proprietor of the Observatory a t  Kemp- 
shot, in the Island of Jamaica, and well known as meteoro- 
logical reporter to that  colony, suggests that  the following 
classification of clouds, which he finds very appropriate to 
his island, may be of wider interest. Adhering to the pri- 
mary terms of Howard, nainely, cirrus, cuniulus, and stratus, 
he states that  in Jamaica the average drift  of these clouds is, 
reqlectively, from the east-northeast, the southeast, and the 
east. The comlhat ions of clouds and descriptions given by 
hiin are as follows : 

cloud. Description. 
1. Cirrus . . . . . . . . . . . . . . . Fibrous threads; mares' tails. 
2. Cirro-stratus . . . . . . . . . Thin sheets of fibrous texture. 
3. Cirro-cumulus . . . . . . . Flakes; mackerel-back. 
4. Strato-cirrus. . . . . . . . . . Thick sheets of wooly texture. 
5 .  Cumulus. . . .. . . . . . . . Rounded solid masses. 
6. C'umulo-nimbur . . . . . . Cumulus discharging rain. 

11. 8tratur . . . . . . . . . . . , . . Low horizontal sheets of smoke-like cloud. 
12. Fracto-Rtratus . . . . . . . Fragments of stratus. 

Mr. Hall states that  a cuinulus cloud in the summer 
nionths in Jamaica is often a gigantic niass, 10 miles in diam- 
eter and G miles high. As to the importance of separating 
the cirri that  move from the east-northeast from the cumuli 
that  move from the southeast, he says: 

With a slightly falling baruiueter anal a cirro-stratus from t h e  east- 
northeast, an observer would be justified in  supposing that  a cyclone 
was approaching Jamaica on the  usual path from t h e  Windnrard Islands, 
if it were not for the  fact that  cirro-stratuR generciZ2y comes from the 
east-northeast at that  time of t h e  year. * * * As a rule, cirrus 
in its various forms is seen iu Jaiiiaica daily during the summer and 
autumn months, especially between 6 and 7 a. m., but ir rarely seen 
during the  rest of the year. * * * The cirro-stratus cloud consists 
of thin sheet3 of fibrous texture; the  threads often interlace so that 
the cloud appears to be woven. Solar halos, mock suns, etc., are 
cause11 by t h e  ire particles of which this cloud is composed. Cirro- 
stlatiis is a lnays found to suiruund t h e  advancing half of a cyclone, 
and hence its importance i n  forecasting the weather. * * * Fracto- 
stratus is t h e  cnimnonest cloud in  .Jamaica, winter and summer; its 
easterly drift is due to the trade wind; it extends upward to ahout one 
mile from the  surface of the sea, but the  lower 1,000 feet is greatly 
affected by land anll sea breezes. 

With reference to thunderstorms, Mr. Hall quotes the aver- 
age number of days with thunder,as observed by the late 
Professor Houzeau, who lived a t  one time about 6 miles 
northeast of Kingston. The inaxiniurii average per month is 
10 days in August, but Mr. Hall, from 20 years' experience. 
advises that  these ntimbers must be accepted with caution, 
inasmuch as in thunderstorm months three or four separate 
storms may often be seen a t  the same time from a high eta- 
tion, like the Kempshot Observatory, so that the real number 
of thunderstorms for Jamaica is much larger than is indi- 
cated 1)y Houzeau's table. As a rule, the heavier the rain 
the greater the thunderstorm ; lightning easily strikes the 
earth through wet trees, and i t  is vnly in September that 
danger from lightning is to be apprehended. Hail does not 
often fall in Janiaica : tornadoes are almost unknown, and 
waterspouts are seldom seen a t  sea. It is believed that hail 
is often heard falling a t  a great height in the air, but reaches 
the ground as cold rain : a t  Kempshot, 1,773 feet above sea 
level, the temperature of the rain is about 6 5 O  F., which is 
below the usual daily morning niiniinuni, and the anomaly of 
having a minimum reading occur a t  the hottest time of the 
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Table V giv&, for 26 stations, tlie mean hourly telnpera- 

day is got over I J ~  resetting the minimum thermometer after 
every such ehowrr. A t  sea lrvrl the teinprrature of the cold 
rain is about 7 5 O  F., which is a h v e  the enrly iiioriiiiig nliiii- 
nium at that  level. Under iiornial circuiiistnnces, tlir tern- 
peraturr i n  Janiaica cliniinishes a t  the rate nf 1" F. fi)r every 
315 feet, hut M hen rrtiii is falling frnni a thnuderc*loud the 
diminution is lo for every 177 fret. 

" 

RECENT HIGH BALLOON ASCENSIONS 

In the Coniptes Rendus of tlie Paris Academy i i f  Si*ieii~*es 
for April, 1896, Y v ~ .  CSSII, page M9, hlessrs. Heriiiitr and 
Besanyou give tlie principal results of the last scirntific 
11alloon ascension which started a t  11.30 a.  IN., hlarch 22, after 
consultiiig the aeatlier predictions of the C'entral Rleteoro- 
logical Bureau. The 8117811 l~alloon with its apparatus n'rifih~tl 
33 kilos. ( i 0  poiiiids). ancl started with a vertical pull of 106 
kilos. (235 po~iiids) ; consecliieri tly the l~alloon rose perpen- 

tlicnlarlj- for three or four rniiiiitrs n it11 a steadily increasing 
vplncitp. For nearly half a11 hfJUr the I~alloon scarcely moved 
f r ~ m  the vertical, so that the velocity of ascent certainly ex- 
ceded  5 or t5 i i i ~ t e r ~  ( 1 6  t l J  20 feet) per second. After three 
and a hal f  h(J l l r s  th r  Ixdlonn descrlided iirar C'ainhrny. The 
srlf-regintrrs show that it  attained it maximum height of 
14.lKN meters (42,9:33 f re t )  ithiii almut forty-five minutes 
after startiilg. a n d  a n~iiiiinuin teniperature of - 6 3 O  C. 
(-hl.-lC F . ) .  Thr triiiperature a t  the surface of the earth 
I~eiic.ath the I i :~ l loon  at that  iiio~nent \\as + 14" C. (+57.2O F.). 
C'onsqwiitly thr average rate of tlecrease nas  IC C'. ( l.So F.) 
for IS:! nietern ( 5 S i  fret). This value does not iiiuch exceed 
that found in their vnyage of Octoher '70, 1895, when the 
xrostate at a11 altitude of 15,5fl@ meters (50,854 feet) experi- 
enced a teniperittnre of - i @ O  C. (-W.0' F.), while the tem- 
perature a t  the surface of the ground was + 1 l C  C. ( +51.S@ F.). 
The registering thernionieter has Iwen tested in a very cold 
iiiclus~ne, and records properly do\\ n to -SO@ C'. ( -112.0° F.). 

METEOROLOGICAL TABLES. 
By A. J. HENRY, Chief of Division of Records and Meteorological Data. 

Talile I gives, for almut 130 Weather Bureau stntionn 
making two oliservations daily niicl for alivut SO other8 
making oidy the S 11. 111. ol)servation, the data cirtlinarily 
needed for climatologicnl stndies, viz, the monthly n i ~ a i i  
pressnre, the nionthly n i ~ a u s  and rxtrenitls of tenip~rature,  
the average conditions as to nioistiirr, cloudiness. iiioveiiirnt 
of the wind, nnd the departureb froin normals in tlir cas+' of 
pressure, temprrature, aiid preciliitaticin. 

Table I1 givrs, for al)out 2,700  tati ions occupieil liy voluli- 
tary olwrrers,  tlie extrriiie ni:isiinuiii alirl niininium trnlpt-r- 
atures, the iiieaii tenlperature deduced fr(Jl1l the average o f  
all the daily iiiaxilna and  inininin, or other readings, as indi- 
cated Iiy the ii~iinrrnl foll~iwing the 11a3111~ l it  the station ; th r  
total munthly precipitation, and the total depth in inclirti of  
any siiow tha t  may have fallen. U'lif>n the spaces in the 
snow column are left lilank i t  indicates that  110 snow has 
fallen, lint wheii it is possilJle tha t  there may have lireii 
snow of which 110 recurd lias been nlacle, that  fact is ~ n d i -  
catecl by leaders, thus ( 

for allout 30 Canadian stations: the nieaii 

wiiid, and the respective departures from noriiial values. 
Reports from Newfoiiuclland aiid Beriiiuda are iacludrcl iii 
this talile for coiivenieiice of tnhulatiuii. 

Tal )le lv qivrs clrtailed 01 wrvatioiis a t  Honolulu, E. ] J i l l ) -  

lic of Hawaii, I y  C'urtis J .  L ~ O I I S ,  nieteordogipt to the C h v -  
ernment Survrv. 

). 
TalJle I11 girt. 

prefis~ire. inenii 6 emperaturr, total precipitation, prevailiiig 

principal rivers : also the distance of tlie station froin the 
river n i ~ i i t h  along the river channel. 

Talile IS gives, fnr a l l  stations that ninke oliservations a t  
S a.  111. aud S 1). in., the fonr c o ~ ~ i p i ~ i e i i t  clirrctii~us and the 
resultaiit dirrctions I)asecl on thesr two dwrva t inns  only and 
withceut considering the veliicity o f  the W I I I ~ .  The totitl 
ninvrmeiit for tlie whole month, as read frniii the dial o f  the 
Roliinson ai~enionieter, is given for each station i n  Tul)le I. 
By atlcling the four componentn for tlir stations comprised in 
any  geogra~ihical divisicin one may ic~htaiii the average resultant 
di ret: tic in fc ir tha t cl irision. 

Tahle S gives tlir tvtal niiiii11~r of stations in each State 
from which nietw irological reports of any kind have been re- 
crivrd, and  tlir i i u n i l ~ ~ r  ~f snc.h stations rrporting thunder- 
~ ~ ( I T I I I S  ( T )  and  aiirnras ( A  ) on each rlny of the current moiith. 

Tallle SI qives, for 1% stations, the perceiitages of hourly 
sunshine as derived from the automatic r~corcls macle by two 
rs9ril tially diffrreiit t r i m  of iustroinents, designated, respect- 
ively, tlie therniometric rrcnrder aiid the photographic 
recorclrr. The kind nf  iiintrniiient used a t  each station is 
indicated in th r  talile liy tlir letter T o r  P in  the coluinn fol- 
lowing the name of the station. 

Table SI1 giws the record of excessive precipitation a t  all 
stations frcliii which reports are received. 

Table SI11 gives a record of  the heaviest raiufalls for 
periocls of five ant1 ten iiiinutes aiid one hour, as reported by 
regular stations of the Weather Bureau furnishecl with self- 
rcgisteriiig rain gauges. 

Additional infnrmation conc~rn in r  the tables will be found 

the M'eather Bureau, lS91-'92, pp. 26 andASO. 
Tallle Y I I  gives, for almiit 130 btations. the arithmetical 

meam of the hourly moveinei~ts (if the wind ending n i th  thc 
respective hours, as registered a~itnmaticnlly Ily the Rohinson 
anemometer, in  conjuiictioii with an  electrical recording 
meclianisn~, described and illustrated in the Report of the 
Chief of the Weather Bureau, lS91-'92, 11. 19. 

Table T'III gives the danger points, the highest, lowest, and 
mean stages of water in the rivers at cities and towns on the 

Irtters and 1' iiidicatr, respectively, tile s a. 111. and 81). ni., 
seventy-fi f t h meri(1iaii ti nie, 01 rvntions. The queries ( *?)  
I i n  the tracks show that the centrrs C Y J U ~ C ~  nnt IJe satisfactorily 
IIJCltP(1. IVithin each circle is givrii the lo\vest Imrometric 

A blank indicates that no 
A n a v y  line inclicates the axis of a 

trough or  ~ 0 1 1 ~  oval  area of low pressure. 
The roman 

lettrrs sh(J-\T 11uni1it.r and order of centrrs of high areas. The 
figures within the ciycles show the Jays of the month; the 

ing reliorted near the  crntrr. 
rts were nvailalile. 

Chart 11.-Tracks of centers of high 1mwure. 


